Ecological implications of the emergence of non-toxic subcultures from toxic Microcystis strains.
Two toxic, microcystin-producing, Microcystis sp. strains KLL MG-K and KLL MB-K were isolated as single colonies on agar plates from Lake Kinneret, Israel. Two non-toxic subcultures, MG-J and MB-J spontaneously succeeded the toxic ones under laboratory conditions. Southern analyses showed that MG-J and MB-J are lacking at least 34 kb of the mcy region, encoding the microcystin synthetase. Analyses of the 16S rRNA genes, the intergenic spacer region between cpcB and cpcA and the patterns of the polymerase chain reaction products of randomly amplified polymorphic DNA and highly iterated palindrome, and presence of mobile DNA elements did not allow unequivocal distinction between toxic and non-toxic subcultures. Laboratory and field experiments indicated an advantage of the toxic strain over its non-toxic successor. When grown separated by a membrane, which allowed passage of the media but not the cells, MG-K severely inhibited the growth of MG-J. Furthermore, when MG strains were placed in dialysis bags in Lake Kinneret during the season in which Microcystis is often observed, cells of MG-J lysed, whereas MG-K survived. Mechanisms whereby the non-toxic subcultures emerged and prevailed over the corresponding toxic ones under laboratory conditions, as well as a possible role of microcystin under natural conditions, are discussed.